Photocrosslinked poly(amidoamine) nanoparticles for central nervous system targeting.
This study presents an innovative method for the synthesis of polymeric nanoparticles (NPs) for central nervous system (CNS) targeting. The method is based on Ultraviolet light (UV)-induced crosslinking of diacrylamide-terminated oligomers of poly(amidoamine)s (PAAs), a widely used class of synthetic polymers in biomedical field research, especially in drug delivery thanks to their excellent biocompatibility and controlled biodegradability. Previous attempts aiming at preparing PAA-based NPs by self-assembly were challenged by lack of structural stability and consequently their early degradation and premature drug release. Here, the UV-induced crosslinked PAA NPs demonstrated to overcome main disadvantages of the self-assembled ones, as they showed improved stability and controlled release properties. Besides the remarkable efficiency to produce monodisperse and stable PAA NPs, the UV-induced crosslinking method is featured by great versatility and low environmental impact, since it does not require use of organic solvents and multiple purification steps. The capability of PAA NPs to encapsulate a fluorescently labelled model protein was experimentally demonstrated in this study. Cell culture experiments showed that PAA NPs were biocompatible and highly permeable across an in vitro blood-brain barrier model, thus highlighting their great potential as drug delivery vectors for CNS delivery.